Effect of hindlimb immobilization and recovery on compensatory hypertrophied rat plantaris muscle.
Compensatory hypertrophy of the rat plantaris muscle (PLT) was induced by ipsilateral gastrocnemius muscle ablation. Following 8 weeks (wks) of hypertrophy, hindlimbs were cast immobilized (HI) for 4 weeks after which weight bearing was unrestricted for 8 wks (recovery). Compensatory hypertrophy increased PLT wet weight/body weight ratio (83%), muscle fiber cross-sectional areas (1.5 to 2 fold), and the percent of slow oxidative (%SO) fibers (2 fold) in the experimental compared to the contralateral sham control muscle. PLT protein content and maximal activities of phosphofructokinase (PFK), mitochondrial glycerol phosphate dehydrogenase, and succinate dehydrogenase were unaltered with muscle hypertrophy. HI produced significant decreases in PFK activity (50%) and muscle fiber cross-sectional areas (50%) but did not significantly change the histochemical myofibrillar ATPase profile. Following remobilization, muscle weight/body weight ratio and maximal enzyme activities recovered to that of aged matched controls. Muscle fiber areas returned to pre-immobilization sizes but were approximately 25% smaller than aged matched control hypertrophy muscles. The %SO fibers in the hypertrophied muscle remained higher than controls but did not return to pre-immobilization values. These results indicate that biochemical and histochemical characteristics of hypertrophied rat PLT recover from HI during 8 wks of normal weight bearing similar to that of normal control muscle. However, the recovery time period was insufficient to allow complete compensation of fiber size to that of the age-matched control animals.